Sequential effects of irradiation on the pulmonary surfactant system.
This study examines the effect of irradiation on lung surfactant synthesis and secretion in mice. Animals were irradiated with 650, 1300, or 1950 rad and morphological and biochemical indices of surfactant system function were followed for 18 weeks. No changes were seen at 650 rad; the results at 1300 and 1950 rad were virtually identical. Increased amounts of alveolar surfactant phospholipid were measureable by 24-hours. This persisted for four weeks and returned to normal by 18 weeks. Tissue surfactant phospholipid was initially reduced, returned to normal by four weeks and was increased at 18 weeks. At 18 weeks there was increased incorporation of surfactant precursor and increased production of alveolar surfactant. These biochemical changes were reflected in morphologic alterations showing release of lamellar body contents into alveoli in the first week and an increase in lamellar bodies in type II pneumocytes by 18 weeks. Elevated tissue protein levels and morphologic evidence of increased collagen formation were also found at 18 weeks. These findings indicate effects of irradiation on the pulmonary surfactant system and have important implications for the pathogenesis and potential therapy of radiation pneumonitis.